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[ W IS * (D IB H ] 
[ W * S l ] 

115,13 35 1 oafi{,-i«JSK:3Sf,?1-57 s -*** , rai{il7 , -*{ft*Ji:, + U 7frHi^AE^ 

<gi&W*Mi:<k>K tulB7>7^£Sgft£-tt?>!$ft[H]SSi:, 

tu IB 7 > 7 ^ ?> <ft & 2 n , tu IE 18 ft 0 S& K « $ 2 ft 5 ft £ ? ^ * - F 7 U -y S> El B £ 

T SE flit S n fc f§ *f K S ^ T\ HufESl«iim«!»A^25M5n/-cr-^*ttm-rs« 
W7 >7 t 

*(B*.*ci:*W*fc-r*¥Wf*JI4 tt MB8 iff 0 

imx® 2 ] 

tu IE ft £ 7" * - K 7 V v V m SS t , tu IB ft £ 7 ^ * - F 7" U v V @ £S ^ T s it s ft 

& f, i ij- ic « -3 ^ x , iiu , ; ;b k ft iui ss © mt m vu « « *& w o mi t » fit * s ffl fi*ft« 

[fS*S 3 ] 

S £ M l"l K * * 6 K fti * * 

tu ib m 2 © a flj ft 88 i mi is m £ « 7" - 9 <r> m s fa # fr t> n r ^ s m nn . m te x ^ y 7 t «t 
0 ilfj ,!B vii « owe^BKins 

[ is m m 5 1 

iiu ,£ SK ft [h| BKWr*vtijfiO{ftl&* tliiJ ItS^-f*- K * £ £ K Wu * > 

fi9aB»2oa«*»^6iB»sn, At ib r y 7 ic & ^ r § <§ s ft ft « & » # , ftu fa c n 

H fS S ft 5 iiQ IE ft £ # -C * - H 7 U -y 5> [ul 8K*^T»8tSn5: ttiDilS? 

n fc « e ck -a t tu is * -r * - f # as / w 7 x $ n , tu ib m m <d $ & tt m m t n § 

ct^#^i:r^iis«3tciB^«¥«f**aiHi^SBo 

[ « « e ] 

<MWjm^Jtc c fcO. tijIB7>7-^^IKf)S*?>i<iilH]SSi:, 

Su IB 7 > 7 m its * n , tu IB Sg ft (Hi S§ tc Jg/S ? n 5 * 4 * -r * - F 7 U -y 5? HI 

^ T «E » S n ^ y « ^ T , iiu IB 35 1 © 3d f.l «»»^62SU«nfc7*->**Hl-rS* 

ffl 7 > 7 i: 

[ Ml * a 7 ] 

JMK»£*-r*-F:7 i ;-ys;ia»fc, w ib # 4 ^ •< * - f 7 u «y v m »c ^ t s ?5S $ n 

U y M "iPT, iiu ,IB SE ft l"I © vii » vtt W « *& IV O IIU & ffi IG « ft 5 

[ » * a 8 ] 

i£S?nftj|!20i f,! «K lcSf,it5F/f^©f-^ « r3 ^ T iiu E7>t±(0 i\ * U m 
L, 1WiBJB20fflflHifB^6«»«n, tuIB7>7^tcfc^T§{H^n/c«^jS>Sr^Il-r 

;:i:^1fai:t-5rt*«6tcfB«cOf«Saffl**o 
[|$«g] 

iiu ,!B m ft M Sg ft ? % vii K <0 ft J& % iliij a f S X >f -y f - * * & lc fti * , 
|»aB»20)l««lffli:WEm«Or-*©a6Sfll*'fTtenTV^)«m, tf]IBX^-y7lcJ; 

Ohu ib wiiso^m as k * n « 
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[ m « g i o ] 

iiu ,ia as 2 © an f.? « as ^ & « w « ti , m jb 7 > -r -t tc *> v t § m s n fc m m s a< , m ,ih & fj 
n m e tc £ t tu fa * - Ktfffi/W7xsn, tM2*2g©&*&# : ;&»T2fts 

cfc*1$*fc1-5ll#88K:tH«0»llijl<ii8*- 

[0001] 

[^©n-t^affi^m 

t> (c, ±D»»*3KlJSfiE*W«**cfctfT***5K:TS¥i9i*lliSl M Hi S IS . & « 

a is w * t M r 5 o 

[ 0 0 0 2 ] 

[ ft # © & ffi ] 

o o $ *3 , a - If tt , ffil *. tf , St tL □ t tJ V T , £ m % W K ft ttr Jnft^Sttl C ti — 
ltfffii?tifc#SM I C * - H * U - * 7 -f * K ifi ft S * 5 fc* T* fS p°p © ft & £ n ¥ v 
[ 0 0 0 3 ] 

t C 6 T , a - if AMI? H.f "6 # < fe © © l o i: L T % W vti ,ig ft £ 0 , T ,!B ft iff * M K UN 
^?nt^5i9lC $ tt IS 81 lc , ± 3£ L fc # ft 84 I C*-K«8&fffif«<*ttT^5i§ 

^ , a - -if « , *■ © m m n is « * ? u « l t , a is * * ? * - ^ 4 if © # a © a f§ * fr a £ 

it T? 4 < , &tLn*Mj&* Z z tWCZfc*) * S ^ » , ffi Aft © ft £ * 3£ fA 5 c k* 5 ?*. 

[ 0 0 0 4 ] 

$ fc , % » * IS ft ^ if © m * , #»MlIC*-F«fl6JEttT?ft<» *»»IC*-H'J 

-^7-f**ffi*»«-r*cii:fe*aa*stiT43t), c n £ o , a - a , $ ^ m §s 

ft 5 IP ft M I C*-KU-*7>f*fcffi&©T-**a>l*]R5tf*£W--eft<» ft Iff © 
# ft M 1 C*-KlciBtt*nT^5tfffi©»t«S^*if*, *^«IS«l*fiJffl-r5i:i:K 

[ 0 0 0 5 ] 

KT', ti©i9tc»!i^*ig«*iftciawe»n*^Sf«!i c*-K'j-#5-r**. cm 

OS (Complementary Metal Oxide Scmiconduct 

o r) o i f 7 7* i cic&vnmtzmit. =£<d=fv 7 tc « > &#*gs«ff#ft*ii c* 

-Fi:LTfjft-r5i:£fiJfflSnSli]B©ffi, ft $ © # ft » I C * - KK ft T S t* - * * 
iMfH-ri»iMffl[5]£Si:bT©7>x^lKf)@SSi:, ft © IE ft 84 I C^Ffr^l^nt 
t r - * « § ffl T § S ffl 0 £S IS tt 6 n 5 . 
[ 0 0 0 6 ] 

ft r , mmnmmwttmm i c^-f'j-^^y^hthh^ ft gp © # ft » i c * 

- 7? , ft m © * ft I C*-Kfr62ffl«nT*ftf-*4SMt«ttKttSU l"l 

ii^n^cticiD - ft as © * ft « i c*-KfcoraT-f-*oassfli««fit>n4o 

[ 0 0 0 7 ] 

HPI¥ l 1-2 l 3 1 1 l^^fB 

[ 0 0 0 8 ] 

[»9iffl*i*L«fc5 1 1 511] 

t ^ b ft 6 » ^©cfc^ici^^yic^^^nsiNftfesi c*-KU-*7>r*©§toig 
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»*^<goTj3 0, § <s « a * s s ^ t m m # & ? it . 

[ 0 0 0 9 ] 

Tft;b^ gfglHlSScDHi^lc^^^^A^oT^SilttCcfcO, iPSMl C * - F 5 IK 
[00 1 0 ] 

± D ft? ifi ft § f,s & lit * fit ffi f 5 C ii'tlSiiCtHOTSS. 
[001 1 ] 

* bjj © ^ « f* a la m b a t± , ifisfanfejuioffli fa n as t , vn $ » * *y jij ifti n 

ttfi o 7 yf-i- t , »loaflt«»KaHi1"*r-***f2Sfll7*-*ffll#fcx £ fS * + 
U7fll^KS-^<Slimi*K±D, 7>T^£igft;**>:&ggft[5mi:, 7yftfr6«IS 
?n, IB ft 0 BS K ff5 S ft 3 3 3l ^ * - K 7" U v @ K ^ T S fit £ ft <8 *f £ -3 

^t, $ i (Dmmm&frz&mz tire?-* ztiiiii* zma? £*w*.zl. tzftw. 

[00 1 2 ] 

MtfBE^£ft3<fc , 5£bT i E><fc^ = 
[00 l 3 ] 

ft vii Btfi«SMr5K .M M 8*?5t«l*«J:5i:LTt.J;v\ 

[ 0 0 l 4 ] 

* ft bjj cd ^ $ m « gg « i. v ( a , m m i»i ss w -r s vu as © « *s * w it5x^7f^?^ 

KiA«J:5ICLTt±^. £©«£, « 2 © ffl ffi t fiff £ © x- * © £ S fl fr ft 
T ^ 5 W M tt , x-fyftitiMClllftill'lliStiS. 

[00 l 5 ] 

6lLfA5i3KLTt i^. SB2©i§filj*&fr5>*ll*Sft, 7yftC*^ 

T S fl 5 ft fc « « » # > ft ® SS fc 0 fig 3 ft S ft 3= << * - F 7' U y 5> ® Eg (c *> ^ T 6 % 

[0016] 

* sun ©its suns* a, ifissftftSiwaaisL 

7yfti, S 1 © ffl <S $ g§ tc £ <i f 5 x- * 3Mftx- * {8^ . 5S«*+'J7te 

#KS"5<s»a*K«k»), 7 > t- i- tt mm z # % mm & t , 7>r^^p>tt*&sn, 

!§g ft PjI SS tc fig ? ft 5 ft 4 -f 4- - F 7 U -y S? B \Z ^ T « }!lt « ft {3 '■} M c5 ^ T . 
SlOli«S!!i^SfflShftf-i'*ttWtS«ffi7i'7fcSfiASCt*1$ii:r5 

[ 0 0 l 7 ] 

*ftw<Dmmmm$tmte, ft £ << ■* - f t - u -y @ ss t , ft * ^ << * - f r u -y 0 ss 

[00 l 8 ] 

* 5£ Bjj © fift IS) iffi {,] ffl * tt , ifi»*nfcitS2©jffi <•? 8K K £ f.3 t 5 Si i ; W f fc M v> T 
7>r^©fi#^ftjiJffllL, »2©3afll*»^6«l**n. 7 > r ^ lc « T g fi « ft k W 
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[00 1 9 ] 

*&m<omi&mmt$i*te. * « ® » k *t T w»t- s x-r y ski* 
WJ I'i] U , X >f y f fc J: 0 Hi jB©«*e^aw*ti*. 

[ 0 0 2 0 ] 

c t <t t> 3i $ s ft fc vu ee j; -3 t ^ -r * - f # ffi / w 7 x s n , k © & # as if ? ft 

[ 0 0 2 1 ] 

n fc m i © a fa $ s t « m m m * f u m l tc m m wft t> ft . m i o a ft $s t ai ft f a r - 

**£t&m-f-*ffl*ifc, £ {i 4^ U 7 {8 ^ K S Sg K 0 & © M & ^ K 4; <3 , 7> 
fttff»Sh«. 7yftHMJn, E » @ 85 fcfl* fiE 2 ft * S £ *" * - F 

y v -y in b fc *$ ^ t s % * ft it m ^ t as n ^ x , si ©in§««fre>£fflsftfcr-* 

[ 0 0 2 2 ] 
[5g^CD^)SS<D©ffi] 

glli, If 7/I C (Integrated Circuit) t i D iS)t ^ tl 5 , * 20 

Rl*affllft3f8)S I C * - F U - X' v << $ 1 OS)Si^St0T'$5o 
[ 0 0 2 3 ] 

# ft tt I C * - F 'J - 9 =7 << * 1 14 , # ft tt I C * - K 8P 1 lt'J-^^^nzfrB 

(SeiiSn, IStftC P U (Central Processing U n i t ) f ti: 

a :tiij tP k is u t , touftiiesiDHjifins. -Tabs, foitottintisuT, n hp 

OiSKWLTlfjSttl C*-KilT»fft5©*\ £ (4 , 'J-?7^HT»ff 
[ 0 0 2 4 ] 

7 > 7 ^ 2 i(i, ;i/ - 7" 3 4 >i 3 i t^y^yy- 3 2frtbffif8.Zft%nM®®* : Hl<T^ 

3 0 :07>ft2 1tt, BlKS2n5J:5K, # S *l I C * - K » 1 10*SC I'-'I I® 30 

tgMjfisttuc y - * 7 * ffi i 2iaii?nt^5„ 

[ 0 0 2 5 ] 

| 7 t, 7yft2 1li, # ft I C * - F 'J - 9 v 4 * l tt ft tt I C A - F L T K 

n s c s $ , if ft tt i c * — k iw i i in <d 7 y 7- -r t u - 9 5 -r * tffi 1 2 w ill o r y 7 

[ 0 0 2 6 ] 

^ g|S © <J - X ^ ? *B ^ 2 ft , 77rt2 1 (C ^ T § ffl $ ft * SK « 5 KX '# £ ft 

rem mi. mx.i£, nmm 1 c * - v » * 1 c * - y tLxnft-r * 

t * , 7 > 7 2 1 ad ft S tc ^ fig s ft 5 «e S5 IDI SS 2 2 k: (K ^ £ ft 5 „ 40 

[ 0 0 2 7 ] 

tCF, Jig- INftttIC*-K'J-^7^^10^ai5»cSfiEU, CA-KtLT 
Oft ft T 3 # ft «i I C*-F'J-^7>fi' 1 KWLT3fAi£©7*-^*l!#i»f*'rS , J-^"7 
-f**tt»'J-$f7-l'*i:»-r*. S » P * K , *8M1C*-F'J-^010W 

as # & l , v-#7>f*tL-cnttts#mm\ aj-h'v-? 1 ?** 1 t «t 0 m 5g <o 

t - ^ ^ m h- m t S ft 5 # ft M I C*-K*n»3P««iI C A - F t m * 5 o 
[ 0 0 2 8 ] 

m %i I'-'I £82 2 (4, ^Y^--F3 3tect;0 : 3>r>-9-3 4lc t J;t)Wfi!t^ft, 7>rt2 lfr 
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£ {t 2 ft , ffi£0U^;i/©*iffi*ffiK:gSiSft;fc&, ~y->ry* ( m m ■£ "f ) > fc <fc t>\ 

[ 0 0 2 9 ] 

S fc , «E ?ft I"! 2 2 fC <fc t) «E ffi. ¥ «t 5 ft fc ffl IJ tt , 3>f>^3 7 t gffi 3 8 (C i D iSlc 
JftSHPF (High Pass Fi 1 ter) 2 4 fc & {ft 2 ft , * © SS 8 j£ # 

amsnftft. iiti0&^«!fS0^fr^«)££ft3§ffl7-£iRt#^2 stcijt^^ns. 

[ 0 0 3 0 ] 

SfB-r-^*t#a52 5fC<fc9I&f#Sftfc§{H-r-2 (fl.g|5U-*"7l'*;fr5i8{iSftT* 

re?-*) fi > ^->ry*f>$, -r>#7x-x*^LT»ttsn*cpu^ca*«ti* 

10 

[ 0 0 3 1 ] 

ffiE ffi M ffi2 2 0aSi:B, £ M l"l BZ 3tf«K3tiTV^. £ ID l"l 2 3 fi , gfi3 5t 
FET (Field Effect Transistor) 3 6 MBJSli: i D IS 

5 ft , 7>T^2lcD;b-73^;l/3l£M?yiC$^£ftT^£ [> FET36(i, jJSfllr 

- * « «g gf5 2 6 s © ffl ^ (^spu-^^-r^tasm-rsx-^^s-rffl^) t a -3 ^ t 
tt m t , jrn a s ft a ^ « »ff«!>tf*.&n*o 

[ 0 0 3 2 ] 

as^r-^«*sa52 6 ^ e. £ m m & 2 3 k a 73 s ft § ft # « . wwu-^^-f^jcaitt-r 

[ 0 0 3 3 ] 

F E T 3 6 <D * y / * 7 WW K> tf * 6 ft 5 c i: fc J: D , ;V - 7° n Y ;l/ 3 1 £ ft L T vii fti 

^sftT^?,[e]gs<D^>b o -^>x (n«f'J-^7^ ^KfimnT^i^-^Tyft 

© ft AS ) # £ Ik S ft > # * « I C i] - K t L X % \f f 5 # H I C * - H L> - 9 v << * 1 
[ 0 0 3 4 ] 

'J - 9 =7 -f * ffi 1 2 fi , /T> ®J tli 73 (c J: 0 7 y f- -f 2 1 * m to t % 7 y r * !$ Si [>>1 ESS 1, 
7>7"^|g»I[H]Sg5 1(D-l'>/^-^6 1te<fcy''l'>^-^65tC,(?iJ^«\ 13. 56M 
H z<Offll«a<OjMft*+ l JTffl^*«l&'r*5M«++ , J7«*SSI55 2, << y - * 6 4 

«t tf ■< y * - * e e n m # 8s m i c * - k t at Gi * * as fci r - * * a -r ffl -J- % {ft *a * 30 
5as{ix-^«*&gi3 5 3, 43 «fc cf , 7 y 7- t m m m s§ 5 1 ^ h <d m 73 ic s -3 ^ t . n & # 

6 M I C*-Kfr638«SftT*fc7*-***l# , «"*3fi7*-*tt1#ff5 4 *> 6 m A t ft 

5 „ 

[ 0 0 3 5 ] 

m M * -Y U 7 « BP 5 2 7 > x -f !SK il I"! 5 1 m 73 S ft i'i * * U 7 f,i y \C M L 
T tt , 3M m t - f « ^ 5 3A^m7j5ftftiSHir-^ti:Sr3<SIH«ia^SS5ft5o 
[ 0 0 3 6 ] 

* tt « k a > as ffl * + u 7 is *& as 5 2 6 « i& * ft as ffl * + u 7 fi # a , ^ > - * 6 

lfeJ;[f^>/^?6 5 * ft =e ft A 73 ? ft . S K ^ ft ffl # * ft Z ft O > ^ ~ * & 

h tii 73 5 ft 5 o > ^ - * 6 1 <D tH 73 ffl fi fi , ■< y ^ - f 6 2 fC A 73 ? ft , I'i IJ* S 'Ito ? ft 40 

It tit* 3 0HJ*flf illSfti. ^y/^-^eStDtB^ffl 

# fi , 8jSbic6v^T'ry^->6 ewffiTiffl^^fiM^ftSo 

[ 0 0 3 7 ] 

- 73 , as ffl 7' - * {ft IS SB 5 3 ^ 6 7 > r t C M 0 g§ 5 1 fC {ft f& * ft fc ai ffl 7 - ^ ffl % it , 
y A - ^ 6 4fc<fctf-ry^-26 6fC*ft€ftA73Sft, S Is « ft It ffl ^ * s * ft * ft © 

>f>/<-**6H!ASh«. -f>/^-^6 4CDai73fflyfi, -r>/^-^6 3fcA7^5ft, 

sfiSfisn/ct, ^>m-?6 2iDiii73i^tn?n5 0 -ry/^-^ee^m^ffl^t 

fi , 4 y ^ - * 6 5 CD tti 73 ffl »} t IE ill £ ft « o 
[ 0 0 3 8 ] 

ft o T , aS ffl * + U 7 £ fig fl! 5 2 « Hi 73 ffl # (S*l©iEft^SIESftT^ft^aHI*+U 50 
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7 ft *| ) t , j£ftr-*«*&aB5 3©tH2jM# ( & *S <D IE ft * s S IE S ft T l>4 ^ 8 ft r - 
2 ft ^ ) A'Sfiatfe^Tlifn (ASK (Ampl i tude Shi f tKeyi 
ng) mmZtl) , g ipg © iE ft £ $e £ ft £ ffi * U 7 (B t , W W K > £ d <E> IE ft 

s « s n fc m i,\ t - 9 ii-j # & & b k « ^ t m a a ft § . 

[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

MHl*li:J:!)7yftzi*l»«*«J:?(i:Lftft«). £ K * (c 

z / j z<D%witwmt & c tffx-i* Zo 10 

[ 0 0 4 1 ] 

SUf-flRfilffliS 4 tt, 7 >r t81MB 5 l ^SffiftSftTtftgiiKMcl^T. fl- 
ft tt I C*-Kfr5ffl*!!hftf-**IHH/. tnSi'-^^tfKffiAtS. 
[ 0 0 4 2 ] 

ft f* ft K « * B2Kf»?ft*J:5K. 7>r^K«ligBS5 10-f>/<-*6 2, -f > - 
H 3, 0^-H5, fcilfVV/^-? 6 6 »a!^^C MO S (Complemen 
tary Metal Oxide Semiconductor) I C K £. *9 'MM L fz 
t§ £ \C % IS 2 ft S ff £ 2* W * - H 7 U 'V v-' m SS 7 l A^Offi^]fl^*^ffi7>78 IK* 
^ T if > SIMtflJti, l# 5 ft ifc § fl r - * § fl 7' - 7- & g|5 5 4 tc tti *j S ft Z> 

20 

[ 0 0 4 3 ] 

ftK^jS-rSi^lC ft £ * f * - K 7' U -y 7 M SS 7 1 & « . £ & ^ iffi fit -J * s HI 73 S ft 

ES-j^TnSN^W I C * - H 5M ft ^ ft T t ft 7* - 2 * $ ff f 5 J§ £ C ft ^ T , ft 
JX£ * fa ± £ i> c # T* t , J:»)«'JJIcfl.W#Sttl Ci-Ffr60f->* © W "T 

[ 0 0 4 4 ] 

* it. % in m m © 0 ss # 7 7 7 (c b m £ ft t ^ a ^ 1 t* & ? r t , ms^smi c * 

-Kfr&a*Sft*T-**Bl1iTSCfctfnIlll"Ca9*fci&. T ft to , 'J - ^ 5 f # £ 

L T O 41 m * f- v 7 K ft W a # 5 C # T* t 3 fc 46 , § ffi i¥ ill © l»l * .fS 5 fe l £ K « ^ 30 

[ 0 0 4 5 ] 

ft « > HZK6l>T(i, ;l/ - 7 n ^ ;b 3 1 , 7 > 7 7 M W) ® S& 5 1 , ^l^^t-F^'J 
?J?@B7 1 , t5 cfc tf ft m 7 > 7 8 1 HW©> HlOffiflirt^tftStlT^i* 5 , W A 
tf , H 1 © f,i 7 - ^ « 3£ SP 2 6 tt . H3eSSn**9K, & fix 3 5 fc =t tf F E T 3 6 

£/tlt, 7 y^i-mmm® 5 1 t m w k ;i/ - y 3 >r ;i/ 3 ltc^^^ft^o 

[ 0 0 4 6 ] 

$ fc , |4l:iJn5i9E, » ^ ^ ^ - K 7 "J 0 & 7 1 © W *j ffllj , 0 ^ ^ A tt 

«i fi± ^ t O m K X ^ -y 7 9 1 * 15 It , »J-*f5-f*l:LT»fl5-r«fc*fctt, X^yf 

9 1 **XDViWii:L, It® f& I CA-HtLTifftSfctKB, X^-y79 1 40 

itft'!5„ S It , tS*i9 2**tfl7>^ , 8 1K:ffi5lJcaf«-r*ili:KJ:»)» 

i c * - k <d ft at s % «t o n 'J^ t ft w -r 5 C ft s 7' t 5 o 

[ 0 0 4 7 ] 

fiR92*«7>ftl»@B5 lO^gPtCgttt.ftSilfctCcfct), afit9 2«astfi^^ 
[ 0 0 4 8 ] 

ft t3 , 15l;ifn5i7C, gI4cDX-r-y79 1fCffx.T, ^ -f t - K 9 1 Ai ( 7>f 
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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICERADIO COMMUNICATION 
TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure more suitable receiving sensitivity. 
SOLUTION: In the case that an antenna circuit 51 is realized with a CMOS as a transmitting 
circuit when a noncontact IC card reader/writer 1 works as a reader/writera parasitic diode 
bridge circuit is formed in an antenna driving circuit 51. When a signal for representing data 
transmitted from an external noncontact IC card is received by an antenna 21a full-wave 
rectification signal based on the signal is output from the parasitic diode bridge circuit of the 
antenna driving circuit 51 and the data transmitted from the external noncontact IC card are 
acquired. This invention can be applied to an information processing device for transmitting 
various information to external equipment and receiving various information from the external 
equipment. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The 1st communication equipment that approachedand an antenna which performs 
communication using electromagnetic induction 

A send data signal showing data transmitted to said 1st communication equipmentand a drive 
circuit which makes said antenna drive by a differential output based on a transmit carrier 



signal 

Detection amplifier which detects data transmitted from said 1 st communication equipment 
based on a signal rectified in a parasitism diode bridge circuit which is supplied from said 
antenna and formed in said drive circuit 

A semiconductor integrated circuit device characterized by preparation ******. 
[Claim 2] 

Based on a signal rectified in said parasitism diode bridge circuit and said parasitism diode 
bridge circuitresistance is allocated between power supplying parts which supply a power 
supply of said drive circuit. 

The semiconductor integrated circuit device according to claim 1 characterized by things. 
[Claim 3] 

Load of said antenna is controlled based on predetermined data transmitted to the 2nd 
communication equipment that approachedand it is radiated from said 2nd communication 
equipmentand has further a modulation circuit which modulates electromagnetic waves 
received in said antenna. 

The semiconductor integrated circuit device according to claim 1 characterized by things. 
[Claim 4] 

It has further a switch which controls supply of a power supply over said drive circuit 
Supply of said power supply is intercepted by period when transmission and reception of said 
2nd communication equipment and said predetermined data are performedand said switch. 
The semiconductor integrated circuit device according to claim 3 characterized by things. 
[Claim 5] 

It has further a diode which controls supply of a power supply over said drive circuit 

It is radiated from said 2nd communication equipmentreverse bias of said diode is carried out 

by voltage generated by rectifying electromagnetic waves received in said antenna in said 

parasitism diode bridge circuit formed in said drive circuitand supply of said power supply is 

intercepted. 

The semiconductor integrated circuit device according to claim 3 characterized by things. 
[Claim 6] 

The 1st communication equipment that approachedand an antenna which performs 
communication using electromagnetic induction 

A send data signal showing data transmitted to said 1st communication equipmentand a drive 
circuit which makes said antenna drive by a differential output based on a transmit carrier 
signal 

Detection amplifier which detects data transmitted from said 1 st communication equipment 
based on a signal rectified in a parasitism diode bridge circuit which is supplied from said 
antenna and formed in said drive circuit 

A wireless communication terminal characterized by preparation ******. 
[Claim 7] 

Based on a signal rectified in said parasitism diode bridge circuit and said parasitism diode 
bridge circuitresistance is allocated between power supplying parts which supply a power 



supply of said drive circuit. 

The wireless communication terminal according to claim 6 characterized by things. 
[Claim 8] 

Load of said antenna is controlled based on predetermined data transmitted to the 2nd 
communication equipment that approachedand it is radiated from said 2nd communication 
equipmentand has further a modulation circuit which modulates electromagnetic waves 
received in said antenna. 

The wireless communication terminal according to claim 6 characterized by things. 
[Claim 9] 

It has further a switch which controls supply of a power supply over said drive circuit 
Supply of said power supply is intercepted by period when transmission and reception of said 
2nd communication equipment and said predetermined data are performedand said switch. 
The wireless communication terminal according to claim 8 characterized by things. 
[Claim 10] 

It has further a diode which controls supply of a power supply over said drive circuit 

It is radiated from said 2nd communication equipmentreverse bias of said diode is carried out 

by voltage generated by rectifying electromagnetic waves received in said antenna in said 

parasitism diode bridge circuit formed in said drive circuitand supply of said power supply is 

intercepted. 

The wireless communication terminal according to claim 8 characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the semiconductor integrated circuit device and wireless 
communication terminal which enable it to secure more suitable receiving sensitivity while 
attaining the miniaturization of a chip about a semiconductor integrated circuit device and a 
wireless communication terminal. 
[0002] 

[Description of the Prior Art] 

The managerial system of the season ticket information and electronic money information 
using a noncontact IC card is spreadingand in recent years a userFor examplecan pass 
through a wicket only by making the noncontact IC card in which season ticket information 
was held approach a ticket examining machine in a wicketor. The price for goods can be paid 
with electronic money only by making the noncontact IC card in which electronic money 
information was held approach a reader writer. 
[0003] 

By the wayas there is a portable telephone as one of those [ the ] with which a user always 



walks around and it is indicated by the following patent documentsWhen the non-contact IC 
card function mentioned above to the portable telephone is carriedusing the portable 
telephonethe user can pass through a wicketor it not only can perform communication of 
various kindssuch as a telephone call and an E-mailbut he can pay the price for goodsand is 
dramatically convenient. 
[0004] 

To the terminal of a portable telephone etc.not only a non-contact IC card function but 
carrying a non-contact IC-card-reader-writers function is proposed [ various ]and by this a 
userlt not only can make non-contact IC card reader writers read predetermined data in a 
portable telephonebut it can perform rewriting etc. of the information memorized by the 
external noncontact IC card by using a portable telephone. 
[0005] 

Thenthe non-contact IC card reader writers provided in a portable telephone etc. in this 
wayWhen 1 chip IC of CMOS (Complementary Metal Oxide Semiconductor) realizesfor the 
chip. The antenna drive circuit as a sending circuit which transmits the data to the 
noncontact IC card of the exterior besides the circuit used when the portable telephone 
operates as a noncontact IC cardand the receiving circuit which receives the data 
transmitted from the external noncontact IC card are provided. 
[0006] 

Thereforethe portable telephone operates as non-contact IC card reader writersWhen the 
antenna drive circuit as a sending circuit drives when transmitting data to an external 
noncontact IC cardandreceiving the data transmitted from the external noncontact IC card 
on the other hand and a receiving circuit drivesTransmission and reception of data are 
performed between external noncontact IC cards. 
[0007] 

[Patent literature] 

JPH11-213111A 

[0008] 

[Problem(s) to be Solved by the Invention] 

Howeverthe receiving circuit of the non-contact IC card reader writers formed in one chip 
suchGenerallyit was a half wave rectifier circuit which comprises a diodea capacitoretc.and 
since the signal acquired by being rectified was a half-wave rectification signalmany 
alternating current components remain in the output to latter detection amplifier etc.and 
SUBJECT that receiving sensitivity was bad occurred. 
[0009] 

That iswhen the alternating current component remains in the output of the receiving 
circuitthe erroneous detection of the data read in the noncontact IC card will arise. 
[0010] 

This invention is made in view of such a situationand it enables it to secure more suitable 

receiving sensitivity while it attains the miniaturization of a chip. 

[0011] 



[Means for Solving the Problem] 

This invention is characterized by a semiconductor integrated circuit device comprising the 
following. 

The 1 st communication equipment that approached. 

An antenna which performs communication using electromagnetic induction. 
A send data signal showing data transmitted to the 1 st communication equipment. 
Detection amplifier which detects data transmitted from the 1 st communication equipment 
based on a signal rectified by differential output based on a transmit carrier signal in a drive 
circuit which makes an antenna driveand a parasitism diode bridge circuit which is supplied 
from an antenna and formed in a drive circuit. 

[0012] 

Based on a signal with which a semiconductor integrated circuit device of this invention was 
rectified in a parasitism diode bridge circuit and a parasitism diode bridge circuitresistance 
may be made to be allocated between power supplying parts which supply a power supply of 
a drive circuit. 
[0013] 

A semiconductor integrated circuit device of this invention controls load of an antenna based 
on predetermined data transmitted to the 2nd communication equipment that approachedand 
is radiated from the 2nd communication equipmentand it may be made to be further provided 
with a modulation circuit which modulates electromagnetic waves received in an antenna. 
[0014] 

It may be made for a semiconductor integrated circuit device of this invention to be further 
provided with a switch which controls supply of a power supply over a drive circuit. In this 
casesupply of a power supply is intercepted by a switch in a period when transmission and 
reception of the 2nd communication equipment and predetermined data are performed. 
[0015] 

It may be made for a semiconductor integrated circuit device of this invention to be further 
provided with a diode which controls supply of a power supply over a drive circuit. In this 
caseit is radiated from the 2nd communication equipmentand reverse bias of the diode is 
carried out by voltage generated by rectifying electromagnetic waves received in an antenna 
in a parasitism diode bridge circuit formed in a drive circuitand supply of a power supply is 
intercepted. 
[0016] 

This invention is characterized by a wireless communication terminal comprising the following. 
The 1st communication equipment that approached. 

An antenna which performs communication using electromagnetic induction. 
A send data signal showing data transmitted to the 1st communication equipment. 
Detection amplifier which detects data transmitted from the 1st communication equipment 
based on a signal rectified by differential output based on a transmit carrier signal in a drive 
circuit which makes an antenna driveand a parasitism diode bridge circuit which is supplied 



from an antenna and formed in a drive circuit. 



[0017] 

Based on a signal with which a wireless communication terminal of this invention was 
rectified in a parasitism diode bridge circuit and a parasitism diode bridge circuitresistance 
may be made to be allocated between power supplying parts which supply a power supply of 
a drive circuit. 
[0018] 

A wireless communication terminal of this invention controls load of an antenna based on 
predetermined data transmitted to the 2nd communication equipment that approachedand is 
radiated from the 2nd communication equipmentand it may be made to be further provided 
with a modulation circuit which modulates electromagnetic waves received in an antenna. 
[0019] 

It may be made for a wireless communication terminal of this invention to be further provided 
with a switch which controls supply of a power supply over a drive circuit. In this casesupply 
of a power supply is intercepted by a switch in a period when transmission and reception of 
the 2nd communication equipment and predetermined data are performed. 
[0020] 

It may be made for a wireless communication terminal of this invention to be further provided 
with a diode which controls supply of a power supply over a drive circuit. In this caseit is 
radiated from the 2nd communication equipmentand reverse bias of the diode is carried out 
by voltage generated by rectifying electromagnetic waves received in an antenna in a 
parasitism diode bridge circuit formed in a drive circuitand supply of a power supply is 
intercepted. 
[0021] 

In a semiconductor integrated circuit device and a wireless communication terminal of this 
inventionCommunication using the 1st communication equipment that approachedand 
electromagnetic induction is performed via an antennaand an antenna drives by a differential 
output of a drive circuit based on a send data signal showing data transmitted to the 1 st 
communication equipmentand a transmit carrier signal. It is supplied from an antenna and 
data transmitted from the 1 st communication equipment based on a signal rectified in a 
parasitism diode bridge circuit formed in a drive circuit is detected in detection amplifier. 
[0022] 

[Embodiment of the Invention] 

Drawing 1 is a figure showing the example of composition of non-contact IC card reader 
writers 1 which applied this invention constituted by 1 chip IC (Integrated Circuit). 
[0023] 

Non-contact IC card reader writers 1 comprise the non-contact IC card section 1 1 and the 
reader writer part 12and the operation is changed according to control by CPU (Central 
Processing Unit) etc. which are not illustrated. That isit is changed suitably whether 
according to the situation at that timeit operates as operating as a noncontact IC card to 



external apparatus or a reader writer. 
[0024] 

The antenna 21 has a resonant circuit which comprises the loop coil 31 and the capacitor 32. 
This antenna 21 is connected also to the reader writer part 12 while being connected to the 
circuit of the latter part of the non-contact IC card section 11 as shown in drawing 1 . 
[0025] 

Thereforenon-contact IC card reader writers 1 drive the antenna 21 also in which period of 
the period which operates as a noncontact IC cardand the period which operates as a reader 
writer. Naturallythe antenna of non-contact IC card section 1 1 exclusive use and the 
antenna of reader writer part 1 2 exclusive use may be made to be formedrespectively. 
[0026] 

The signal acquired from the electromagnetic waves which were radiated from the external 
reader writer and received in the antenna 21 is supplied to the rectification circuit 22 formed 
in the latter part of the antenna 21for examplewhen non-contact IC card reader writers 1 
operate as a noncontact IC card. 
[0027] 

Hereaftersuitablyit exists in the exterior of non-contact IC card reader writers land the 
reader writer which write predetermined data to non-contact IC card reader writers 1 which 
operate as a noncontact IC card is called an external reader writer. Similarlyit exists in the 
exterior of non-contact IC card reader writers land the noncontact IC card in which 
predetermined data is written by reading and non-contact IC card reader writers 1 which 
operate as a reader writer is called an external noncontact IC card. 
[0028] 

The rectification circuit 22 is constituted by the diode 33 and the capacitor 34carries out 
rectification smoothness of the signal supplied from the antenna 21 and supplies it to the 
regulator which does not illustrate the voltage of a positive level. In a regulatorafter the 
voltage of the positive level supplied from the rectification circuit 22 is stabilized and being 
changed into the direct current voltage of a predetermined levela sequencer (not shown) and 
other circuits are supplied as a power source. 
[0029] 

The signal by which rectification smoothness was carried out in the rectification circuit 22 is 
supplied to the received-data acquisition part 25 which comprises an amplifying circuit and a 
demodulator circuitafter HPF(High Pass Filter) 24 constituted by the capacitor 37 and the 
resistance 38 is supplied and the high-frequency component is extracted. 
[0030] 

The received data (data transmitted from the external reader writer) acquired by the 
received-data acquisition part 25 are outputted to a sequencerCPU connected via an 
interfaceetc. 
[0031] 

The modulation circuit 23 is connected to the latter part of the rectification circuit 22. The 
modulation circuit 23 is constituted by the resistance 35 and the series circuit of FET(Field 



Effect Transistor) 36and is connected in parallel with the loop coil 31 of the antenna 21. 
FET36 changes ON and OFF based on the signal (signal showing the data transmitted to an 
external reader writer) from the send data feed zone 26. That isthe state where the 
resistance 35 was inserted in parallel to the antenna 21 and the state where it is not inserted 
are changed. 
[0032] 

The signal outputted to the modulation circuit 23 from the send data feed zone 26 is 
processed by CPUsequenceretc. as data transmitted to an external reader writer. 
[0033] 

The impedance (load of the loop antenna formed in the external reader writer) of the circuit 
by which inductive coupling is carried out via the loop coil 31 by changing ON and OFF of 
FET36 changesData is transmitted to an external reader writer from non-contact IC card 
reader writers 1 which operate as a noncontact IC card. 
[0034] 

The reader writer part 12 to the inverter 61 and the inverter 65 of the antenna drive circuit 
51 and the antenna drive circuit 51 which drive the antenna 21 by a differential output. To 
for examplethe transmission carrier feed zone 52the inverter 64and the inverter 66 which 
supply a transmit carrier signal with a frequency of 1 3.56 MHz. Based on the output from the 
send data feed zone 53 which supplies the signal showing the send data transmitted to an 
external noncontact IC cardand the antenna drive circuit 51 it comprises the received-data 
acquisition part 54 which acquires the data transmitted from the external noncontact IC card. 
[0035] 

To the transmit carrier signal outputted to the antenna drive circuit 51 from the transmission 
carrier feed zone 52the modulation process based on the send data outputted from the send 
data feed zone 53 is performed. 
[0036] 

The transmit carrier signal supplied from the transmission carrier feed zone 52 is specifically 
inputted into the inverter 61 and the inverter 65respectivelyand the reversed signal is 
outputted from each inverter. In the point of contact athe output signal of the inverter 61 is 
superimposed with the output signal of the inverter 63after being inputted into the inverter 

62 and being reversed again. The output signal of the inverter 65 is superimposed with the 
output signal of the inverter 66 in the point of contact b. 

[0037] 

On the other handthe send data signal supplied to the antenna drive circuit 51 from the send 
data feed zone 53 is inputted into the inverter 64 and the inverter 66respectivelyand the 
reversed signal is outputted from each inverter. The output signal of the inverter 64 is 
superimposed with the output signal of the inverter 62after being inputted into the inverter 

63 and being reversed again. The output signal of the inverter 66 is superimposed with the 
output signal of the inverter 65. 

[0038] 

Thereforethe output signal (transmit carrier signal with which the positive/negative of 



amplitude is not reversed) of the transmission carrier generation part 52In the point of 
contact ait is superimposed on the output signal (send data signal with which the 
positive/negative of amplitude is not reversed) of the send data feed zone 53 (ASK 
(Amplitude ShiftKeying) abnormal conditions carried out)In the point of contact bit is 
superimposed on the transmit carrier signal with which the positive/negative of amplitude 
was reversedand the send data signal with which the positive/negative of amplitude was 
reversed similarly. 
[0039] 

The signal on which it was superimposed in the point of contact a and the point of contact b 
is outputted to the antenna 21respectivelyand corresponding electromagnetic waves are 
radiated from the antenna 21. 
[0040] 

Thussince it was made to make the antenna 21 drive by a differential outputthe influence of 

the noise in a transmission line can be inhibited. 

[0041] 

The received-data acquisition part 54 acquires the data outputted from the external 
noncontact IC card based on the signal supplied from the antenna drive circuit 51 and 
outputs it to a sequencer etc. 
[0042] 

As shown in drawing 2 specificallyThe portions of the inverter 62 of the antenna drive circuit 
51the inverter 63the inverter 65and the inverter 66 by CMOS(Complementary Metal Oxide 
Semiconductor) IC. When it realizesthe received data for which amplification and recovery 
processing were performed in the detection amplifier 81 and the output signal from the 
parasitism diode bridge circuit 71 formed was acquired are outputted to the received-data 
acquisition part 54. 
[0043] 

So that it may explain in full detail behind from the parasitism diode bridge circuit 71 Since a 
full-wave-rectification signal is outputtedit compareswhen acquiring the data transmitted 
from the external noncontact IC card based on the half-wave rectification signal outputted 
from the receiving circuit which comprises a diodea capacitoretc.Receiving sensitivity can be 
raised and the data from an external noncontact IC card can be acquired more certainly. 
[0044] 

Since it is possible to acquire the data outputted from an external noncontact IC card even if 
it is a case where the circuit of reception only is not formed in the chipThat issince the 
function as a reader writer can be made to hold for a chipreduction of chip areas can be 
aimed at compared with the case where the circuit of reception only is provided. 
[0045] 

In drawing 2 although other composition of drawing 1 of those other than loop coil 31 antenna 
drive circuit 51 parasitism diode bridge circuit 71 and detection amplifier 81 is omittedFor 
examplethe send data feed zone 26 of drawing 1 is connected to the loop coil 31 in parallel 
with the antenna drive circuit 51 via the resistance 35 and FET36as shown in drawing 3 . 



[0046] 

As shown in drawing 4 when forming the switch 91 between the output side of the parasitism 
diode bridge circuit 71 and the power supplying part which is not illustrated and operating as a 
reader writerWhen changing the switch 91 into the state of one and operating as a 
noncontact IC card on the other handsupply of the power supply over the antenna drive 
circuit 51 can be controlled by changing the switch 91 into the state of OFF. The load 
change of an external noncontact IC card can be more certainly detected by connecting the 
resistance 92 in parallel with the detection amplifier 81. 
[0047] 

By forming the resistance 92 in the exterior of the antenna drive circuit 51 it becomes 

possible to change the resistance of the resistance 92 easily. 

[0048] 

To be shown in drawing 5 it changes to the switch 91 of drawing 4 the diode 91 A is connected 
to the antenna drive circuit 51 and supply of the power supply over the antenna drive circuit 
51 may be made to be controlled by the operation. In this caseit is rectified in the parasitism 
diode bridge circuit 71 and reverse bias voltage is impressed to the diode 91Aand supply of a 
power supply is intercepted by the generated voltage. 
[0049] 

Herethe parasitism diode bridge circuit 71 formed in the antenna drive circuit 51 is explained. 
[0050] 

For examplewhen a CMOS inverter realizes the inverter 101 shown in drawing 6 as shown in 
drawing 7 the inverter 101P-MOS(MOS transistor of P channel) 111 and N-MOS(MOS 
transistor of N channel) 1 12 to which each drains were connected are realized. 
[0051] 

When there is an input of a GND level to CMOS of drawing 7 P-MOS1 1 1 will be in the state a 
flow and where it is not flowed through N-MOS1 12and the signal of a VDD level will be 
outputted. On the other handwhen an input is a VDD levelP-MOS1 1 1 will be in the state of 
un-flowing and a flow of N-MOS1 12and the signal of a GND level will be outputted. 
[0052] 

Drawing 8 shows the section of CMOS of drawing 7 and a parasitic diode is formed from the 
difference in the concentration of the impurity contained to each field between each field 
between BG-S of P-MOS1 1 1 surrounded with a dashed dotted linebetween BG-D and 
between BG-D of N-MOS112and between BG-S. 
[0053] 

Thereforewhen the parasitic diode formed between each field is addedthe circuit shown in 
drawing 7 is shown in drawing 9 . That isbetween BG-S of P-MOS1 1 1the parasitic diode 121 
which uses the S side as an anode is formedand the parasitic diode 122 which uses the D 
side as an anode is formed between BG-D. Between BG-D of N~MOS112the parasitic diode 
123 which uses the D side as a cathode is formedand the parasitic diode 124 which uses the 
S side as a cathode is formed between BG-S. 
[0054] 



Since it short-circuits between BG-S of P-MOS1 1 land between S-BG of N-M0S1 12 in 
drawing 9 When CMOS realizes the inverter 101 of drawing 6 the circuitrylt becomes what is 
eventually shown in drawing 10 the parasitic diode 122 which uses the D side as an anode 
between S-D of P-MOS1 1 1 is formedand the parasitic diode 123 which uses the S side as 
an anode between D-S of N-MOS1 12 is formed. 
[0055] 

Thereforewhen the portions of the inverter 62the inverter 63the inverter 65and the inverter 
66 surrounded with a dashed dotted line among the antenna drive circuits 51 shown in 
drawing 1 1 are realized as a CMOS inverterThe circuitry comprises FET and a parasitic 
diodeas shown in drawing 12 . 
[0056] 

In drawing 1 1 and drawing 1 2 the input to the inverter 62 and the inverter 65 is shown as IN1 
and IN2respectivelyand the output of the inverter 62 and the inverter 65 is shown as OUT1 
and OUT2respectively. 
[0057] 

In drawing 12t o FET131 and FET132. It is outputted from the transmission carrier feed zone 
52the transmission carrier (IN1) reversed in the inverter 61 is inputtedandon the other 
handthe transmission carrier (IN2) outputted from the transmission carrier feed zone 52 is 
inputted into FET133 and FET134. 
[0058] 

Between each drain of FET131 and FET132the end of the loop coil 31 is connected and an 
output signal (OUT1) is outputted from there. Between each drain of FET133 and FET134the 
end of the loop coil 31 is connected and an output signal (OUT2) is outputted from there. 
[0059] 

Although FET (FET which realizes the inverter 63 and the inverter 66 of drawing 11 ) into 
which the signal with which the send data supplied from the send data feed zone 53 is 
expressed in drawing 12 is inputted is omittedFET (P-MOSN-MOS) which realizes the 
inverter 63 is actually connected in parallel with FET131 and FET132 of drawing 12 it is 
superimposed on each outputand the signal with which abnormal conditions were performed 
is outputted to the loop coil 31. FET (P-MOSN-MOS) which realizes the inverter 66 is 
connected in parallel with FET133 and FET134it is superimposed on each outputand the 
signal with which abnormal conditions were performed is outputted to the loop coil 31. 
[0060] 

Between S-D of FET131 shown in drawing 12t he parasitic diode 141 which uses the D side 
as an anode is formedand the parasitic diode 142 which uses the S side as an anode is 
formed between D-S of FET132. Between S-D of FET133the parasitic diode 143 which uses 
the D side as an anode is formedand the parasitic diode 144 which uses the S side as an 
anode is formed between D-S of FET134. 
[0061] 

And the parasitism diode bridge circuit 71 is constituted by these parasitic diodes 141 
thru/or 144. 



[0062] 

Drawing 13 is a figure showing the parasitism diode bridge circuit 71 constituted by the 

parasitic diodes 141 thru/or 144 of drawing 12 . 

[0063] 

In the parasitism diode bridge circuit 71a point between the anode of the parasitic diode 
141 and the cathode of the parasitic diode 142And the signal showing the output from the 
external noncontact IC card which the both ends of the loop coil 31 were connected to b 
point between the anode of the parasitic diode 143 and the cathode of the parasitic diode 
144and was received in the loop coil 31 is inputted into the parasitism diode bridge circuit 71. 
[0064] 

The signal rectified in the parasitism diode bridge circuit 71 is inputted into c point between 
the parasitic diode 141 and the parasitic diode 143and a full-wave-rectification signal is 
outputted to the detection amplifier 81. The full-wave-rectification signal inputted into c 
point is outputted to the series regulator 1 53 while it is outputted to the exterior of the 
antenna drive circuit 51 via the switch 91 and the resistance 92 ( drawing 4 ). 
[0065] 

In the series regulator 1 53based on the difference of the output voltage from the antenna 
drive circuit 51 (parasitism diode bridge circuit 71)and predetermined reference voltagethe 
resistance of a variable element provided in an inside is controlledand the stable 
predetermined voltage is outputted. The output voltage from the series regulator 153 is 
suitably supplied to each part of non-contact IC card reader writers 1 . 
[0066] 

An AC signal as shown the example of the signal inputted between ab(s) of drawing 13 and 
shown in a figure is received in the antenna 21 and drawing 14 is inputted into the parasitism 
diode bridge circuit 71. 
[0067] 

Drawing 15 is a figure showing the output signal of the parasitism diode bridge circuit 71 
when the signal shown in drawing 14 is inputted between ab(s) of drawing 13 and the 
smoothed full-wave-rectification signal as shown in drawing 14 is detected in the point of 
contact c of drawing 13 . 
[0068] 

Thereforein the detection amplifier 81 when a full-wave-rectification signal as shown in 

drawing 14 is inputtedas shown in drawing 16 0or "1" data is acquired. 

[0069] 

As mentioned abovethe parasitism diode bridge 71 formed when CMOS realizes the antenna 
drive circuit 51 which is a sending circuit of the reader writer part 12 is used also as a 
receiving circuitSince the data outputted from the external noncontact IC card was acquired 
based on the full-wave-rectification signal which is the outputthe miniaturization of a chip 
area can be attainedand receiving sensitivity can be raised. That isit becomes possible to 
control the erroneous detection of data. 
[0070] 



Non-contact IC card reader writers 1 which have the above compositionlt is allocated by not 
only various kinds of information processors that transmit and receive external apparatus 
and informationincluding a personal computerPDA (Personal Digital Assistants)a portable 
telephonea digital cameraetc.but predetermined mediasuch as a card and paper. 
[0071] 

Drawing 17 is a block diagram showing the example of composition of the portable telephone 

with which non-contact IC card reader writers 1 of drawing 1 are formed. 

[0072] 

CPU208 develops the control program stored in ROM(Read Only Memory) 209 to 
RAM(Random Access Memory) 210and controls operation of the whole portable telephone 
according to a control program. 
[0073] 

For exampleCPU208 controls DSP(Digital Signal Processor) 204 based on the directions from 
a userand transmit and receive various kinds of informationincluding speech information 
etc.between base stationsandNon-contact IC card reader writers 1 are controlledand short- 
distance-radio communication using electromagnetic induction is performed among 
apparatussuch as a noncontact IC card which approached. 
[0074] 

In the transmission section 202 and the receive section 203communication based on a PDC 
(Personal DigitalCellular) method or a W-CDMA (Wideband-Code Division Multiple Access) 
method is performedfor example. 
[0075] 

The transmission section 202 transmits the audio signal acquired by performing processing of 
predetermined [such as digital-to-analog-conversion processing and frequency conversion 
processing] from the antenna 201 by the radio channel of predetermined transmission carrier 
frequency with the selected base stationwhen speech information has been supplied from 
DSP204. 
[0076] 

At the time of voice call modethe receive section 203 outputs to DSP204 the speech 
information acquired by amplifying the RF signal received with the antenna 201 and 
performing processing of predetermined [such as frequency conversion processing and 
analog-to-digital-conversion processing ]for example. 
[0077] 

DSP204 outputs the data obtained by performing spectrum back-diffusion-of-gas processing 
to the voice processing part 205 as opposed to the speech information supplied from the 
receive section 203. DSP204 outputs the data obtained by performing spectrum diffusion 
treatment to the speech information supplied from the voice processing part 205 to the 
transmission section 202. 
[0078] 

The voice processing part 205 changes into speech information the sound of the user 
collected by the microphone 207and outputs it to DSP204. The voice processing part 205 



changes into an analog voice signal the speech information supplied from DSP204and outputs 

a corresponding audio signal from the loudspeaker 206. 

[0079] 

The indicator 21 1 is constituted by LCD (Liquid Crystal Display) etc.and displays a 
corresponding screen based on the information supplied from CPU208. The input part 212 
detects a user's input to the ten key formed in the case surface of the portable telephonea 
telephone call buttonand various kinds of buttonssuch as a power buttonand outputs a 
corresponding signal to CPU208. 
[0080] 

In non-contact IC card reader writers 1 provided in the portable telephone which has the 
above compositionThe parasitism diode bridge circuit formed when CMOS realizes the drive 
circuit of an antennaas mentioned above is used as a receiving circuitand the output data 
from an external noncontact IC card is acquired based on the output of a parasitism diode 
bridge circuit. The data acquired in non-contact IC card reader writers 1 is suitably 
outputted to CPU208and various kinds of processings are performed. 
[0081] 

[Effect of the Invention] 

According to this inventioneven if it is a case where the circuit of reception only is not 

providedthe output from external apparatus is acquirable. 

[0082] 

According to this inventionreceiving sensitivity can be raised. 
[0083] 

According to this inventionreduction of chip areas can be aimed at. 
[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram of the non-contact IC card reader writers which applied this 
invention. 

[Drawing 2] It is a figure showing the example of composition of the non-contact IC card 
reader writers which applied this invention. 

[Drawing 3] It is a figure showing other examples of composition of the non-contact IC card 
reader writers which applied this invention. 

[Drawing 4] It is a figure showing the example of composition of further others of the non- 
contact IC card reader writers which applied this invention. 

[Drawing 5] It is a figure showing the example of composition of the non-contact IC card 
reader writers which applied this invention. 
[Drawing 6] It is a figure showing an inverter. 

[Drawing 7] It is a circuit diagram when CMOS realizes the inverter of drawing 6 . 
[Drawing 8] It is a figure showing the section of FET of drawing 7 . 
[Drawing 9] It is a figure showing the modification of the circuit of drawing 7 . 
[Drawing 10] It is a figure showing the modification of the circuit of drawing 9 . 
[Drawing 1 1] It is a figure showing the antenna drive circuit of drawing 1 . 
[Drawing 12] It is a circuit diagram when CMOS realizes the inverter of drawing 1 1 . 



[Drawing 13] It is a figure showing the modification of the circuit of drawing 12 . 

[Drawing 14] It is a figure showing the example of the signal detected in the circuit of drawing 

13. 

[Drawing 15] It is a figure showing other examples of the signal detected in the circuit of 
drawing 13 . 

[Drawing 16] It is a figure showing the example of further others of the signal detected in the 
circuit of drawing 13 . 

[Drawing 17] It is a block diagram showing the example of composition of the portable 
telephone which applied this invention. 
[Description of Notations] 

1 Non-contact IC card reader writers and 11 A non-contact IC card section 12 reader writer 
partsand 51 An antenna drive circuit and 71 Parasitism diode bridge circuit 
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[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram of the non-contact IC card reader writers which applied this 
invention. 

[Drawing 2] It is a figure showing the example of composition of the non-contact IC card 
reader writers which applied this invention. 

[Drawing 3] It is a figure showing other examples of composition of the non-contact IC card 
reader writers which applied this invention. 

[Drawing 4] It is a figure showing the example of composition of further others of the non- 
contact IC card reader writers which applied this invention. 

[Drawing 5] It is a figure showing the example of composition of the non-contact IC card 
reader writers which applied this invention. 
[Drawing 6] It is a figure showing an inverter. 

[Drawing 7] It is a circuit diagram when CMOS realizes the inverter of drawing 6 . 

[Drawing 8] It is a figure showing the section of FET of drawing 7 . 

[Drawing 9] It is a figure showing the modification of the circuit of drawing 7 . 

[Drawing 10] It is a figure showing the modification of the circuit of drawing 9 . 

[Drawing 1 1] It is a figure showing the antenna drive circuit of drawing 1 . 

[Drawing 12] It is a circuit diagram when CMOS realizes the inverter of drawing 11 . 

[Drawing 13] It is a figure showing the modification of the circuit of drawing 12 . 

[Drawing 14] It is a figure showing the example of the signal detected in the circuit of drawing 

13. 

[Drawing 1 5] It is a figure showing other examples of the signal detected in the circuit of 
drawing 13 . 

[Drawing 16] It is a figure showing the example of further others of the signal detected in the 
circuit of drawing 13 . 



[Drawing 1 7] It is a block diagram showing the example of composition of the portable 
telephone which applied this invention. 
[Description of Notations] 

1 Non-contact IC card reader writers and 11 A non-contact IC card section 12 reader writer 
partsand 51 An antenna drive circuit and 71 Parasitism diode bridge circuit 



